Sublethal irradiation of the murine thymus has been a useful tool for depleting the thymus of dividing immature thymocyte subsets, to sequence thymocyte differentiation events occurring from radiation-resistant precursors. This massive reduction in thymocytes also represents a model in which the bidirectional interplay between the thymic stromal cells and lymphocytes can be investigated. The purpose of this study was thus twofold: to precisely map the initiation of thymopoiesis as a prelude to assessing the effects of injected mAb to novel thymic antigens; and to use a panel of mAbs to determine the alterations in the thymic stroma during the T-cell depletion and reconstitution phases. The striking finding from this study was that following T-cell depletion, there was a marked upregulation of specific stromal antigens, which retracted with the reappearance of T cells. Thus, following sublethal irradiation, there are modifications in the thymic microenvironment that may be necessary to support renewed thymopoiesis and the complete restoration of the thymus involved the synchronous development of both the stromal and lymphocytic components.
INTRODUCTION
The thymic microenvironment consists of specialized cells that are both epithelial and nonepithelial in nature. Together these cellular elements are organized into well-defined cortical and medullary regions, throughout which developing thymocytes reside . As T cells mature within the thymus, they migrate from the cortex to the medulla and undergo phenotypic changes, including the acquisition of TcR, cytokine receptors, and the modulation of differentiation antigens such as CD4 and CD8 (Boyd and Hugo, 1991) . The contribution of the thymic microenvironment toward this complex process, and that which thymocytes themselves impart on the thymic microenvironment, is gradually becoming defined. Thymic stromal cells such as TNC, Mq, and DC form complexes with developing thymocytes (Andrews and Boyd, 1985; Kyewski, 1986; van Ewijk, 1988; Shortman and Vremec, 1991; Gao et al., 1993) and stromal cell lines instruct some, but not all, specific stages of Corresponding author. thymocyte development (Palacios et al., 1989; Nishimura et al., 1990; Tatsumi et al., 1990; Nagamine et al., 1991; Hugo et al., 1992; Watanabe et al., 1992; Anderson et al., 1993) . Accordingly, damage to the microenvironment itself via drug treatment or ionizing irradiation impairs thymocyte differentiation (Adkins et al., 1988; Kanariou et al., 1989) .
That the constitution and organization of the thymic microenvironment are in turn dependent on T-cell development has been well illustrated in a number of experimental systems. In SCID mice and in mice deficient in RAG-1 or p56 lck, the medulla fails to develop due to the absence of mature TcR thymocytes (Shores et al., 1991; Molina et al., 1992; Suhr et al., 1992; Ritter and Boyd, 1993; van Ewijk et al., 1994) . Similarly, in TcR knockout mice, where thymocyte development is blocked beyond CD4/CD8 cells, the medulla is greatly reduced in size (Philpott et al., 1992; Palmer et al., 1993; Mombaerts et al., manuscript in preparation) . This effect has also been demonstrated in mice that have been injected with anti-CD3 mAb (Kyewski, 1991 (Couture et al., 1992) . Thus, it is evident that a bidirectional relationship exists between thymocytes and stromal cells (reviewed by Ritter and Boyd, 1993) .
In the present study, we have mapped thymocyte reconstitution post-irradiation (PIrr) to ultimately devize a model for examining the in vivo effects specific mAbs have on thymopoiesis. Using a panel of mAb-recognizing mouse thymic stromal (MTS) antigens derived in this laboratory (Godfrey et al., 1990; Tucek et al., 1992) , we also observed the effects of irradiation and the associated loss of T cells on the thymic microenvironment. In agreement with others (Huiskamp et al., 1983; Adkins et al., 1988) The immature CD3-CD4-CD8-triple-negative (TN) thymocytes were relatively increased initially, but by day 3 had decreased in both proportion (Fig. 3) and cell number (from 9.0 + 3.0 x105 to 1.2 + 1.0 x 104), those remaining being the radiationresistant cells that subsequently give rise to thymic reconstitution (Sharp and Thomas, 1977; Hiesch and Revesz, 1979) . Immature CD4 and CD8 singlepositive populations were also reduced tenfold in number by day 4 (from 9.5+2.0x105 to 1.0+__0.5x104 and 4.0+2.0x105 to 0.3+0.1x10, respectively) although unaffected in proportion within the first 3 to 4 days (Fig. 3) . Similar to HSA, ThB is present on most thymocytes, including the mature (CD3/) CD4 and CD8 siffgle-positive populations, but is absent on peripheral T cells 
